Absbad. URhAl is one of a large class of uranium compounds with the hexagonal ZrNiAl structure. It becomes Ferromagnetic at 27 K and the ordered moment is found to be 0.94 pg per formula unit. We have performed experiments with polarized neutrons in order to measure the magnetization density in the unit cell. A crystallographic study gives atomic positions in agreement with previous work, but we find that the crystals, which were grown by a b c h r a l s k i method, are highly perfect and exhibit a large amount of extinction.
Introduction
Extensive studies of materials containing 5f electrons (i.e. U, Np, etc) have shown that many of the physical properties are affected by a phenomenon we call 'hybridization'. What this implies is that when a uranium atom is brought together in a solid with, for example, an iron atom, it is not possible to consider the properties of the resulting solid asasimple linearcombinationof those of uranium and iron. Instead, astronginteraction between the outer electrons, in the case of this example between 5f and 3d electrons, occursandcan result in the compoundexhibitingcompletely newproperties. Early ideas on this hybridization are the basis for the so-called 'Hill plots' (Hill 1970) . The most spectacular manifestation of these hybridization effects occurs for heavy-fermion materials, in which the ground state is superconducting at low temperature. In the case ' On leave from Departamento de Esica, Universidade de Coimbra. Portugal.
0953-8984/9yO30829 + 18 $03.50 0 1992 IOP Publishing Ltd of the heavy-fermion materials it is clear that not only does hybridization occur, but also a correlated state is formed at low temperature (Stewart 1984, Ott and Fisk 1987) . In a subject as complex and general as that of 5f-electron hybridization it is clearly advantageous to be able to examine a wide range of different compounds and establish trends, which can be useful in guiding our general understanding. One of the most promising groups appears to be the AnTX group of compounds, where An is an actinide (U, Np, or Pu), T is a transition metal, and Xis a p metal (AI, Ga, Sn, In, Si or Ge). Sechovsky and Havela (1988) and Sechovsky et al(1990) have shown that many of these form isostructural groups in which the magnetic properties vary from weak paramagnetism, spin-fluctuating systems, to stable 5f-moment systems. For example, UPdln and UNiAl have y-values as high as 280 and 134 mJ mol-' K-Z, respectively, and both order antiferromagnetically with sizeable magnetic moments.
As yet there is relatively little microscopic information available about these series of compounds. Bulk properties are very important for classifying the systems; however, this information is usually insufficient to allow critical choices to be made between a number of possible theoretical approaches. We focus in this paper on the compound URhAl, and discuss in general the systems of the ZrNiAl structure, with X = AI and compounds with T = Fe, CO, Ru and Rh. URhAl becomes ferromagnetic at 27 K (Veenhuizen et all988) and has a reported y-value of 60 mJ mol-' K-*. The ordered magnetic moment is -1 pB per formula unit, and the magnetic properties are highly anisotropic, with theeasy axis beingparallel tothe hexagonaleaxis. Twomain questions motivatedour neutron measurements. (1) How is the magnetization density distributed throughout the unit cell? In particular, is there sufficient polarization of the Rh 4d wavefunctions for there to exist a moment associated with the rhodium atoms? (2) How big are the individual spin and orbital components on the uranium atom? Recently, by measuring these components in a series of intermetalliccompounds with the cubic Laves phase (Lebech et al1991, Lander et all991) we have shown that the ratio pL/ps can be used as a measure of the hybridization.
Crystallography
The ternary compound URhAl crystallizes in the hexagonal ZrNiAl structure (space group Pg22m), an ordered ternary derivative of the FezP structure. Cell dimensions at room temperaturearea = 6.9958(34) A, c = 4.0241(62) A. Aschematicrepresentation of the crystal structure is shown in figure 1 . The atoms are arranged in planar layers perpendicular to the short (c) axis, layers of Rh and Al alternating with layers of U and Rh. Atomic positions in the unit cell are as follows (Dwight ef a1 1968):
The Rh atoms occupy two distinct sites in the lattice, one third of them lying on the U-Rh layer (Rh, site) and the remaining ones on the AI-Rh layer (Rhl~ site). The U atoms are at the highest coordination site (CN15), the shortest distances within the coordination polyhedron being the actinide-transition metal ones (dWRhL = 2.94 A, d,,!, = 2.91 A). The in-plane U-U distance (3.63 A) is smaller than the one in the cdirection, which is equal to the lattice parameter c. These inter-actinide distances are largerthan the Hill limit (Hill 1970 ) and the compound ordersferromagneticdy at 27 K. Neutron experiments were performed on a cylindrical single crystal approximately 2 mm in diameter and 6 mm in length. The crystal was grown by means of a Czochralski technique and had its [Ool] axis approximately parallel to the cylinder axis.
A series of measurements with unpolarized neutrons were made to establish the parameters of the nuclear structure at low temperature, needed for the polarized beam work. In addition, we needed to determine the amount of extinction and verify the correct stoichiometry of our sample. The integrated intensities were measured on the D15normal beam diffractometer at the high-flux reactor at the Institut Laue-Langevin, Grenoble. The neutrons (d = 1.176 A) were monochromatized with a Cu(331) crystal in transmission and thed/Zcontamination was =8 X 10-40f the primary beam intensity. The crystal was mounted with the [00l] axis parallel to the w-axis of the diffractometer, encapsulated in a small A1 container and used in an ILL 'orange' liquid-helium cryostat.
Cell parameters were refined from the UB matrix using 18 strong and well centred reflections.
Two data sets (300 K, 37 K) have been collected out to sin 0/A = 0.77A-'. The rather small c parameter of the unit cell restricted the data collection to the (hkO) and (hkl) layers. The number of independent reflections measured was 50 for the room temperature data set and 66 for the low temperature one. For each independent reflection we measured at least four and usually six, symmetry equivalent reflections. The scan profiles were analysed according to the Lehmann-Larson algorithm (Lehmann and Larson 1974) to obtain the integrated intensities. These scan profiles were found to be rather sharp, clearly indicating that our sample had a high degree of crystalline perfection. The data were corrected for the Lorentz effect and the intensities of the equivalent reflections averaged, using as weights the reciprocals of the variances derived from counting statistics. The internal agreement factors of the equivalent intensities were 1.3% and 1.1% for the room temperature and low temperature data sets, respectively. A set of nuclear structure factors was derived from the averaged intensities and their standard deviations obtained from the distribution of the equivalent intensities.
Structural refinement and extinction
Comparison between themeasuredstructurefactorsandthosecalculatedforthe URhAl structure confirmed that the crystalexhibited alarge amount of extinction. By extinction we refer to the processes other than absorption that result in a reduction of intensity below the kinematical limit Z CE. Iq2. The average intensity loss due to this effect was about 50% reaching a maximum value of 80% for a few reflections. This is a case of strong extinction and we tried to model it according to 5 different models: the BeckerCoppens secondary extinction model with a Lorentzian or Gaussian mosaic distribution (models1 and2),thesamemodelincludmgprimaryextinction(models3and4) (Becker and Coppens 1974a . 1974b , 1975 and the recently proposed randomelastic deformation model (RED) (model 5) (Kulda 1987 (Kulda ,1988a . The Becker-Coppens model has as parameters the domain radius of the mosaic blocks and the width of the mosaic blocks distributions. Unlike the Becker-Coppens model that adopts the Darwin mosaic model, in RED the crystal is assumed to consist of elastically deformed domains rather than perfect blocks. This deformation is represented by a uniform bending with a constant radius R, the sign of the deformation gradient changing at random from domain to domain. The beam transport through the crystal can then be considered as a series of independent Bragg reflections on a random-walk sequence of mean free path T. In its simplest form the RED extinction correction relies on these two parameters, R and t; to be adjustedby fittingtoagiven intensity dataset. Amore realisticpoint ofview considers that a deformation consists of both a misorientation and small changes of the lattice parameter. Later, the RED model has been extended to this case (Kulda 1988b ). The generalization is made at the cost of one more refinable parameter, 0 S c 1, the limiting case c = 0 corresponding to a pure lattice plane misorientation.
A least-squares rekement of atomic positions, isotropic temperature factors and extinction parameters led to the results shown i n tables 1 and 2. The neutron coherent scatteringlengthsused were b, = 0.8417 X lo-'' cm, bRh = 0.588 X cm and b, = 0.349 x lo-'* cm. The function minimized during the leastsquares procedure was I: wIFOb -FdCl2, w = l/oz. Anisotropic temperature factors were not refined due to the lack of (hkl) data with 1 > 1. Results of the least-squares refinements are shown in tables 1 and 2. In spite of the presence of strong extinction we were able to obtain precise values for the structural parameters. The quality of the fits are confirmed by the smaU R-factorsobtained. The modelgiving the best fit toour datawasthe secondary extinction model of Becker-Coppens with a Lorentzian mosaic distribution (model 1) for which a final R-value of 1.8% was obtained. The inclusion of primary extinction in the BeckerCoppens formalism (models 3 and 4) did not improve the quality of the fits. Indeed, the refined values of the domain radius and mosaic spread indicate that the extinction was mostly affected by the small mosaic spread (11 = l/(* zg) = 5 X lo-) m k ) . In the low temperature data set models 3 and 4 tended to correlate the extinction parameters with unphysical negative temperature factors and have been discarded. The RED extinction model proved to work almost as well as that of Becker-Coppens giving comparable valuesforthe structural parameters. A pure lattice plane misorientation model wasused (c = 0) as the more general case did not improve the quality of the fit. The refinedvalues of the parameters rand R are physically reasonable and compatible with the values for the mosaic spread found by the other models (11 = f/R). There was no evidence from the least-squares refinement that our sample deviated from its nominal stoichiometry.
It is well known that extinction presents as great a problem in polarized neutron studies as it does in the more conventional measurement of integrated intensities. The physical interpretation of the observations is therefore critically dependent on a proper correction for this effect. An extinction correction is judged satisfactory when the application of the extinction factors to the integrated intensities at constant temperature makes them proportional to the corresponding structure factors. The extinction plots
Magnetization density in URhAI 833 Table 1 (4) 0.55 (7) 0.42 (5) O.W63(5) 0.38(6) 0.59 2.1% 6.1 (figure 2) showing Fobs versus Fd before and after applying the extinction correction (model 1) for the 300 K data set clearIy show how successful the extinction model was in correcting for this effect. This gave us confidence that such a model could be applied to the polarized neutron data as well.
Onset of ferromagnetism
The intensity of the (110) reflection was monitored as a function of temperature in the range 4.7 to 37 K (figure 3). The increase of magnetic scattering below 28 K confumed the onset of magnetic order. We estimate the transition temperature to be 28(1) K in excellent agreement with the values of 27(1) K obtained from susceptibility and specific heat data (Veenhuizen et aZ1988). The temperature of the crystal was then lowered to 4.7 K and the same set of reflections that was measured at 37 K was remeasured at this lower temperature. The procedure to reduce the raw data to a unique set of structure factors was the same as indicated above for the other data sets. At 4.7 K the Bragg intensities, in particular those at low sin @/A, contain contributions from both nuclear and magnetic scattering. It is therefore possible to fit a magnetic model to the measured intensities, although the precision attainable is not as high as with polarized neutrons (see below). A least-squares fit of the U magnetic moment using this data set was attempted assuming aferromagnetic alignment along the c axis. The magnetic moment was allowed to consist of a spin and orbital component. A more complete discussion of this is given in section 5. During the least-squares refinement the thermal parameters were fixed to their 37 K values and the extinction model used was the one that gave the best fit at that temperature. The U moment and its orbital component refined to fi = 1.08(17) pB and pL = 2.1(4) pB, respectively, for an R factor of 2.2% kz = 10). These values show that a large proportion of the U moment is of orbital origin, its spin component being coupled antiparallel to the orbital component as would be expected from Hund's rules. This value of the total moment is in excellent agreement with the results of magnetization experiments.
Polarized neutron experiment

Data collection
The polarized neutron measurements were made on the D3B diffractometer at ILL, Grenoble, wingthesamecrystal thatwasusedforthemeasurementsofnuclearstructure factors. The crystal was supported at the centre of an asymmetric split-coil superconducting magnet mounted on the diffractometer so that the c axis was approximately parallel to the w axis of the instrument and to the applied field. The diffractometer is fitted with a detector that can be tilted out of the horizontal plane by angles up to 25" to allow reflections with scattering vectors out of the horizontal plane to be measured in 
J wherethe~umextendsoverallatomsintheunitcellwithpositionsr~andband Wdenote the nuclear scattering length and Debye-Waller factor, respectively. The magnetic structure factor, M, is given by
1"
where p J t is the magnetic moment in Bohr magnetons,h.(Q) is the associated form factor and the sum is now restricted to the magnetic atoms. The numerical factor 0.2695 is the scattering length (in cm units) associated with 1 pg. The magnetic interaction with the neutron involves the vector
in which 4 and ji are unit vectors in the direction of the scattering vector and magnetic moment, respectively.
The polarized neutron experiment consists of measuring the Bragg intensities, first with neutrons polarized parallel to the field applied to the sample and then with reverse polarization. The ratio of these intensities gives the so-called Ripping ratios, R. In the ideal case where the beam of neutrons is perfectly polarized parallel (+), then antiparallel (-) to the crystal magnetization, the ratio of the scattered intensities is
where (Y is the angle between the magnetization and the scattering vector. If the crystal structure is centrosymmetric, the structure factors are real numbers and it is possible to determine the magnetic structure factors from the measured flipping ratios, provided the nuclear structure factors are known. Solving equation (5) gives (6) the selection between the two solutions being generally straightforward. However, in a non-centrosymmetric structure, as is the case of UIUIAI, the structure factors are in general complex quantities. In such a case the measurement of the flipping ratios alone does not determine unambiguously the magnetic structure factors, because one cannot obtain both real and imaginary components. We shall see how to circumvent this problem in section 4. For the moment, we consider only the subset of reflections of the form {hOo that do have real structure factors, because they are associated with planes where the projection of the structure iscentrosymmetric. For each reflection the flipping ratio can then be converted into a magnetic structure factor, taking into account the effects of extinction, imperfect polarization and second-order contamination of the primary beam. Expression (5) for the flipping ratios becomes
where 0 G p < 1 is the polarization of the beam, y+ and y-are the extinction corrections for the (+) and (-) cross-sections and CZn,2 denotes the correction for the A/2 con- second-order contamination of the beam at the four different wavelengths used have been measured using a standard technique. The extinction corrections have been made on the basis of the least-squares refinements of the 37 K data that was described in section 2. Equation (7) was solved numerically to obtain the M(hk4) values for the 13 centrosymmetric reflections that were measured. For each reflection, the flipping ratios of a minimum of 4 equivalent reflections have been collected. All reflections have been measured at two different wavelengths (A = 0.843 8, and 0.711 8,) and the strongest ones also at the shorter wavelengths of 0.545 8, and 0.477 8,. A summary of the results is given in table 3. The final observed magnetic structure factor, M,(hkl), was taken as a mean of all values and its standard deviation calculated from the distribution of the measurements. It was found that the extinction correction gave coherent results at different wavelengths, but extinction corrections remained large for the majority of reflections, even at the shortest wavelength. Correction for second-order contamination was found to be important (>lo%) only for the (100) and (101) reflections. The large value of the correction for (101) (44% at A = 0.843 8,) arises because the scattering from the (202) reflection is =90 times more intense than the (101).
Magnetization densities and U form factor
The uranium magnetic form factor
In the dipole approximation (Marshall and Lovesey, 1971) 
Here, / . i s and llL are the spin and orbital components of the magnetic moment p. The functions (ja) and ( j z ) are given by where p(r) is the 5f electron density and j, is the spherical Bessel function of order n.
The functions (io) and (jz) are those calculated by Desclaux and Freeman (1978) for the U3+ state.
Analysis of the centrosymmetric data set
For the centrosymmetric data set (13 reflections) the magnetic structure factors are known in magnitude and phase. As is well h o w n , the magnetic structure factors are the Fourier components of the magnetization density in the unit cell. However a Fourier synthesiswithsucha limiteddatasetwill beveryweliable,due to thesetiestermination effect of the missing Fourier components. Instead we choose to compare the observed magneticscattering amplitudesto those calculatedon the assumption that allthe moment is localized on the U sites. In this approximation we have WQ) = G(Q) ex~(-Wu)(Pf(Q)), factor and (pf(Q)), the uranium magnetic scattering amplitude. If M(Q) is a good approximation to the observed magnetic structure factors we should expect @f(Q)), to be asmooth function of Q. We usedequation (10) and the observedmagneticstructure factors to evaluate this function at the Bragg points. These values are shown as open triangles in figure 4. Clearly no smooth curve can be drawn through these points, especially those at low Q. The best fit of the observed structure factors to equation (10) using an isotropic U form factor, in the dipole approximation, gave p = 0.90(12) p~, pL = 2.06(11) p,and the highX*-value of 76. We used the IJ3+ radial functionsdiscussed in section 5.1 above.
To obtain some insight regarding the origin of this unusual form factor, we evaluated the Fourier components (M,(Q) -M&)) and performed a Fourier transform with these coefficients. This gives the difference density between the observed density and thatgivenbythemodel.Thisdensitywasaveragedoveracube0.5 Aedge toreduceseries termination effects. Figure 5 shows the calculated difference magnetization density map x' = 39 for 13 reflections and 4 variables in the z = 0.0 and L = 0.5 planes. The most significant feature of these maps is the presence of a positive magnetization density on the Rh, sites. This observation suggests that a much better fit could be obtained by allowing some additional moment to be present at the Rh sites also. We therefore extended (10) to
The Rh form factor used was calculated from the Hartree-Fock wave function given by Clementi and Roetti (1974) . Results of the least-squares fit to this expression are shown in table 4. The refinement gave a significant moment of 0 . 3 2~~ at the Rh, site and a probably not significant smaller value of 0.09 pB at the Rh,, site, the x2 dropping to roughly half its initial value. Interestingly enough, the Rh, sites are those located in the planes containing the U atoms. The solid points in figure 4 represent (pf(Q)), derived from the observed magnetic structure factors using the refined values of pnh, and pRhl,.
The fit of the calculated U form factor to the experimental data is now quite acceptable, except for the reflection (201). However we should bear in mind that this reflection has the highest extinction of the complete data set (y = 0.43 at h = 0.477 A).
Analysis of the full dataset
AU reflections not belonging to the {hOl) set have complex structure factors, and as explained in section 4.2, it is not possible to obtain the magnetic structure factors from the measured flipping ratios alone. This arises because their phases are unknown. These could be calculated if the moment was localized only at the U sites, but we have seen from the analysis of the centrosymmetric data set that this is not the case. However we can fit a magnetic model directly to the flipping ratios. The function minimized was X w(R, -R,)', w = l/&. Here R,denotestheobservedflippingratios and &the values calculated using equations (3) and (9) and the magnetic structure factors given by (12). Inthiswaybothextinctionandh/2correctionswere takeninto accounton thecalculated flipping ratios. The parametersof the model are the U moment, its orbital component, and the Rh, and RhlI moments. All measured flipping ratios were used in the refinement except reflections (201) and 111) which were rejected due to the high values of their extinction corrections. The fitting procedure converged well to a final xz of 19 for 88 observations and 4 variables and a weighted R-factor on the flipping ratios of 1.9%. U:
Rh,: Results of this fit are given in table 5. Refined moment values are in agreement with the results of the centrosymmetric data analysis and again a significant moment at the RhI site was observed. The phases of the magnetic structure factors can now be accurately computed from these results, which enables the amplitudes of the magnetic structure factors to be extracted from the measured flipping ratios. The U form factor derived from these values assuming the Rh moments as given by the least-squares fit is shown in figure 6 . Difference magnetization density maps are shown in figures 7-9. The full model including the 0.28 pB moment at the Rh, site and the smaller 0.03 pB at the Rh,, site reproduces the observed magnetization density quite well and the difference Fourier maps are rather featureless. On the contrary, a model with the same U contribution but without the transition metal moments shows clearly a significant positive residual at the Rh, site and a smaller feature at the Rhn site also.
Discussion
The main experimental difficulty in this study is concerned with the corrections for the very large extinction effects. Usually for diffraction work we can assume that the mosaic distributionof the crystallitesisrelativelylarge, and under these conditionsthe scattering follows the kinematical theory with the intensity being proportional to the square of the structure factors. The other extreme is when the crystals are perfect (e.g. high quality semiconductor grade silicon) and the scattering follows the dynamical theory, with the intensity being proportional to the structure factor. Our crystals are not perfect, however, they are of sufficient quality that the kinematical theory does not describe the scattered intensity. Experimentally, these effects are minimized by choosing the shortest wavelengths for the incident radiation. For the polarized-neutron studies we have used neutrons with wavelengths as short as 0.477 A, however, the extinction is still considerable. Following convention we have made extinction corrections. Because these are large, we believe that uncertainty in these ultimately limits the precision of the data analysis. Thus the final fits to the data have ,$values that are considerably higher than normally found in this type of work (e.g. a ,y2-value of 19 in table 5). The errors assigned to the observed reflections are based on counting statistics, they do not reflect the extinction effects. If we reject the strongest reflections, which always have the biggest extinction, the resulting parameters do not change appreciably, but the Xz-values decrease.
The majority of the magnetic moment is found, as expected, on the U atom.
However, a very substantial moment is found also at the Rhlsite (see table 5 ) . Thus, the 4d electrons of Rhl are highly polarizable, which is similar to the situation found in the intermetaUicURh, byDelapalmeetal (1978) .Thislarge moment at the Rh, site isdirect evidence for the hybridization between the 5f U and 4d Rh electrons. In contrast, the moment at RhlI is zero within our statistical accuracy, It should be remembered here that the U-Rh, and U-Rhn distances are essentially the same (see section 2 and figure l), so that the presence of a large moment on Rh,, which ties in the same (001) plane as the U atom also implies that the hybridization is anboonopic. It is the microscopic anisotropy of the hybridization that is the origin of the bulk anisotropy. The d-f orbitals in the U-Rh, plane hybridize strongly with their quantization axis along the c-axis. To turn the moments away from this axis requires that one breaks the hybridized d-f bond, and this energy far exceeds those available with applied magnetic fields. In connection with this anisotropic bonding we should expect to observe the anisotropic distribution of the magnetization density around the U atom. However, such anisotropy would give a term AC2 cos2 8 (jz) as the leading extra term to be added to the dipole approximation to the form factor (Lander er all984) of equation (8) . Here the angle 0 is that between the scattering vector and the c-axis. Unfortunately the value of 0 which is 90" for reflections on the basal plane (hM)), does not vary sufficiently in the collected data set for us to establish the presence of a AC2 term. For example, only a few reflections could be reached on the 1 = 2 layer. These arguments suggest that we should anticipate a relativelysmoothformfactor,seefigure6,out tosin BfAofabout0.6 k'.Thevariations from such a curve in figure 6 are most probably due to the inadequacy of our extinction corrections rather than due to any real anisotropy in the magnetization density. This conclusion is further supported by the featureless difference Fourier maps we obtain after application of our model-see figures 7(b), 8(b) and 9(b). The analysis of the spin and orbital components of the U atom are given in table 5.
By Fourier transforming the two densities we can obtain the real space distribution of thespinandorbitalmoments. These, togetherwith the totalmoment density, areshown in figure 10 . As is well known, the spatial density of the orbital moment as observed by neutrons is more contracted in real space than the spin density. If, for uranium, the obital and spin moments are comparable in size, then the total moment density will J A Paivdo et a1 The value of the ratio -pL/pS for URhAl is 1.81(7). The free ion value for 5f3 is 2.6, so that the reduction from 2.6 to 1.8 is asubstantial one. It is useful to plot the ratio -pL/ ph versus the f-electron count in the same manner as already performed for the actinide Lavesphases by Lebecherul(l991). Thisisshown in figure 11 . Followingtheapplication of density functional theory together with orbital polarization (Eriksson er all991 and references therein) we may understand the reduction of the pL/ps ratio from the freeion value (broken line in figure 11 ) as a measure of the hybridization occurring between the 5f and transition-metal wavefunctions. The value for URhAl lies intermediate between that of the free ion and the cubic Laves phases. The large hybridization in the case of the Laves phases is to be expected, they are close packed with a higher coordination between the actinide and transition-metal atoms. of 1.8. However, we should not expect this to be in agreement at this early stage. The experiments have pointed to one important shortcoming of the theory in its present form, and this is related to the anisotropic bonding, which gives rise to the much larger moment at the Rh, site than at the Rh,, site. At present, the theory uses spherical potentials and averaging procedures, which proved adequate for the high symmetry of the cubic Laves phase structure, but which are certainly a poor approximation in the present layered-like structure.
The compound UCoAl is isostructural with URhAl and isoelectronic in the sense that Rh is below CO in the periodic table. UCoAI, in contrast to URhAI, does not order magnetically, but is a strongly enhanced paramagnet. For a field of 5T Wulff et a1 (1990) were able to induce a moment of -0.35,~~ per mole, and they measured the magnetization density in the unit cell. As with our study, they found the principal magnetization on the U atom with a small effect (-15%) on the CO atoms. In their preliminary report Wulff et a1 (1990) report the centrosymmetric reflections only (11 of them) and with such a limited data set did not attempt to refine separately the CO, and CO,, site moments. Delapalme (1991) has recently refined the complete data set and shown that the largest effects are on the CO, site. This feature is in good agreement with our study of URhAI. The experimental value of pL/ps (from the reduced data set) is 2.7(5), which is not significantly different from the free ion value (2.6). The theoretical value is 1.7.
Although the full experimental analysis is not yet available for UCoA1, it would appear that the hybridization is smaller than in URhAI. This is expected as the 4d Rh wavefunctions are more expanded than the 3d wavefunctions of CO, leading to a higher degree of hybridization for the 4d series. In this respect we are now
